Dear Editor,
We read with great interest the article "Prefrontal-hippocampal coupling by theta rhythm and 2-5 Hz oscillation in the delta band: The role of the nucleus reuniens of the thalamus" by Roy et al. (2017) , published in Brain Structure and Function. The communication between the hippocampus and prefrontal cortex (PFC) is crucial for memory formation (Colgin 2011) . Previous studies have shown that local field potentials (LFPs) in the PFC and hippocampus may synchronize in the theta-frequency range (4-10 Hz) (Jones and Wilson 2005; Sigurdsson et al. 2010; Benchenane et al. 2010 ). Since theta is generated in the hippocampus (Buzsáki 2002; Sirota et al. 2008) , it is possible that these oscillations mediate information flow from this region to the PFC. Recording from urethane-anesthetized rats, Roy et al. (2017) have found a new 2-5 Hz oscillation and suggested that it mediates information transfer in the other direction, namely, from the PFC to the hippocampus, via a relay in the thalamic nucleus reuniens.
Interestingly, rodents breathe at the delta-frequency range (~ 0.5-4 Hz) during anesthesia (Clement et al. 2008) , therefore, at overlapping frequencies with the oscillations described by Roy et al. (2017) . Rhythmic airflow is known to activate receptors in the nasal cavity and drive a prominent respiration-coupled LFP rhythm (RR) in olfactory brain areas such as the olfactory bulb and piriform cortex (Adrian 1942; Fontanini et al. 2003) . The piriform cortex projects directly to the PFC (Clugnet and Price 1987) and indirectly to the hippocampus, after a relay in the entorhinal cortex (Wilson and Steward 1978) .
We have recently characterized three different types of low-frequency oscillations < 6 Hz in LFPs from the olfactory bulb, hippocampus, and PFC of urethane-anesthetized rats (Lockmann et al. 2016) , the same experimental preparation as in Roy et al. (2017) . By simultaneously assessing air pressure in the nasal cavity of these animals, we could demonstrate that one of the three oscillations actually corresponded to RR: it had the same frequency as and phase-locked to the breathing cycles (the other two oscillations corresponded to up-and-down state transitions and theta oscillations; Lockmann et al. 2016) . We further showed that respirationentrained LFP oscillations were abolished by tracheostomy and restored by rhythmic air puffing into the nasal cavity; moreover, in the hippocampus, RR had the maximum amplitude in the dentate gyrus hilus, the anatomical site where olfactory inputs impinge (Lockmann et al. 2016) .
Along with other recent papers in mice (Ito et al. 2014; Yanovsky et al. 2014; Nguyen Chi et al. 2016; Zhong et al. 2017; Biskamp et al. 2017; Tort et al. 2017) , there is now solid evidence demonstrating the existence of respirationcoupled LFP oscillations in several regions of the rodent brain, not restricted to the olfactory areas. Importantly, RR is particularly prominent in frontal regions (Zhong et al. 2017; Biskamp et al. 2017; Tort et al. 2017) . Roy et al. (2017) called the new rhythm as "2-5 Hz oscillation" (as stated in the title), because its peak frequency increased with arousal induced by electrical stimulation of the reticular nucleus pontis oralis (RPO, their Fig. 3 ), though at the highest stimulation intensity, the peak frequency was ~ 4 Hz (their Fig. 3d) . Interestingly, the level of arousal also influences respiratory rate, and tail pinching has been previously shown to increase RR frequency (see examples in Yanovsky et al. 2014 and; Lockmann et al. 2016 ). In the absence of RPO stimulation, Roy et al. (2017) actually found an oscillation around 2 Hz (their Fig. 1 ), closer to the ~ 1.5 Hz peak frequency of the RR reported in Lockmann et al. (2016) . Moreover, as shown in their Fig. 6 , hippocampal-prefrontal coherence also peaked at ~ 2 Hz. Of note, Roy et al. (2017) Notice high coherence at the respiration frequency and its harmonics. c Time-frequency power analysis of LFP signals from the hippocampus (top) and mPFC (bottom) in a urethane-anesthetized rat during a similar SO-to-theta transition as in (a). d Power spectra of LFPs from the hippocampus (red) and mPFC (blue). Notice that the 2-5 Hz oscillation is strikingly similar to the RR shown in (a) and (b). a, b Computed de novo using data previously published in Lockmann et al. (2016) . c, d Modified from Roy et al. (2017) up-and-down state transitions (Wolansky et al. 2006; Sharma et al. 2010; Viczko et al. 2014) . During spontaneous theta-SO transitions, both the RR in Lockmann et al. (2016) and the 2-5 Hz oscillation in Roy et al. (2017) were faster than SO and slower than theta. We reproduce these findings in Fig. 1 . Although Roy et al. (2017) did not measure respiration in their experiments, the striking similarities with our findings (Fig. 1) suggest that the 2-5 Hz oscillation observed in the hippocampus and PFC by Roy et al. (2017) corresponds to RR, i.e., network activity entrained by nasal respiration. The recent boom of studies recording from these same brain regions has described RRs in both awake (Heck et al. 2016; Nguyen Chi et al. 2016; Tort et al. 2017; Zhong et al. 2017; Biskamp et al. 2017 ) and anesthetized (Yanovsky et al. 2014; Lockmann et al. 2016 ) rodents. In particular, Nguyen Chi et al. (2016 demonstrated that RR in head-fixed awake mice follows respiration rates from 2 Hz (immobility) to 10 Hz (running), while Biskamp et al. (2017) , Zhong et al. (2017) , and Tort et al. (2017) have all shown that RR is a prominent rhythm in the PFC of freely behaving mice. Altogether, these findings indicate that nasal respiration imposes low-frequency (< 10 Hz) rhythmicity in several regions of the rodent brain, whose exact peak frequency depends on breathing rate.
In short, we congratulate Roy et al. (2017) for the very interesting work. Our intention with this letter is simply to call attention to the possibility that the 2-5 Hz oscillation reported by these authors would be the same as the respiration-entrained oscillations we and others have been describing. We particularly believe this is the case. At any event, these observations reinforce the importance of tracking nasal respiration along with electrophysiological recordings.
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